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(54) RECORDING FORMAT, RECORDING DEVICE AND REPRODUCING DEVICE 



(57) In a conventional hard disk apparatus, as the 
amount of data becomes large, just as in the case of AV 
data, the number of times a data reading or writing com- 
mand is issued increases, and the overhead of an inter- 
face increases, whereby the usability of the CPU of a 
microcomputer increases. 

A hard disk apparatus in accordance with the 



present invention comprises a hard disk 5 of recording 
data, a hard disk controller 4 of controlling the hard disk 
5, an IDE controller 103 of controlling the hard disk con- 
troller 4, and a command controller 102 of creating a 
command to be issued by the IDE controller 1 03 from a 
predetermined command used to reproduce or record 
data and transferring the command to the IDE controller 
103. 
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D scription 

TECHNICAL FIELD 

[0001] The present invention relates to a recording format for use in recording apparatuses, such as hard disk ap- 

° Pt H diSC H apparatUSeS ' of recordin 9 AV ^ta, a recording apparatus of recording data, a reproduc^g 
apparatus of reproducing data, and a program thereof. 9 

BACKGROUND TECHNOLOGY 

[0002] First, a first conventional technology will be described 

[0003] A conventional hard disk apparatus for recording audiovisual data (AV data) is connected to a PC (personal 
computer) v.a a cab.e and a connector, and records and reproduces AV data under the control of the CPU included in 

ESS rn" 2f W ° rdS \ When data sent from an AV apparatus, such as an STB (satellite broadcast receiver), is re- 
° ' * e P Z f n P°™ n| y raads AV and the hard disk apparatus records the AV data under the control of the PC 
oHhe PC th h '/r if n * ™ "** * hart ^ apparatUS is produced and displayed on the display 

PC reads ', avh , hT'T temporari 'y transfers the Av ««■ » the PC under the control of the PC, and the 
PC reads the AV data and then decodes and displays the data on the display. 

™h, , h / rd diskapparatus can ™V ° ut s P^ial reproduction, such as cueing and reviewing, as well as ordinary 

5^ir22£ST is used for the conventional hard disk apparatus to attain - *- - ^ 

transport siream.' 8 aSSUm6d ^ ™ ^ ° n ^ hWd diSk 3pparatUS ° n the basis of the MPEQ 2 

Klk^ratus^ data ^ reC ° rded ' PC ° reateS 3 SPeCia ' reproduction table . and »• ^ble is recorded in the 
[0009] m this case, the special reproduction table is information that is used for specifying the positions of imaqes 
,nc uded ,n the AV data and used for special reproduction, and comprises information on the head positions and S 
of frames and the data lengths of the frames recorded on a magnetic disk medium Positions types 

o 0 n°th 0 i mll 6 ^ 3 ?- 1 03 * 1 '!," ° f I'" 8 " 16 represents the LBA C°9 ical bl °<* address) of the head of the frame recorded 
on the magnetic disk medrum; the type represents a distinction among l-frame, P-frame and B-frame- and the data 
length represents the number of sectors wherein the frame is recorded 

[001 1 ] The special reproduction table described above as the recording format in order to realize special reproduction 
is recorded in an area different from that for the AV data reproauction 

of an I frame, used for the special reproduction, on the disk medium is specified, and the I frame used for the special 
ZTT D 2: POSit '°" ° f th WhiCh " SP6Cified ' iS read - ,n this wa * whe " s ^ reproduction is carried I out. the AV 

r00131 hT* s .™h S , PSC, f repr ° dUCti0n Ca " be rSferred l ° indirect| y from the s P ecia ' reproduction table. 

[0013] Next, a second conventional technology will be described 

ESwL h«rSr rc ' ^ Widespread use and P^ress of personal computers, magnetic disk apparatuses 
such as hard disk dnves, have been used in large quantities as external storage apparatuses because of their laroe 
7£TLlT 1^°^ With the ^argemenX of computer soL/eand the .nc^nCjS 

SnSm the r rt r " a9net ' C d,Sk a PP ar atuses used as external storage apparatuses are further requested to have larger 
ZlnZ* nTTT^' d ' Sk apparatuses takin 9 ad ™tage of their high-speed pertormance and large capacities have 
audio T V Z C °T UterS bUt alS ° f ° r di9ital AV a PP arat ^es and the like that record and reproduce video and 
aud.o data by using d.gital technology, and magnetic disk apparatuses having large capacities are desired to record 
and reproduce digital AV data that is enormously large in amount 

H Con ventional.y^when data was read and written in a hard disk apparatus provided with an IDE (Integrated 
c^^ 

[0016] Hence, the CPU was unable to perform processing other than reading/writing in the hard disk apparatus in a 

coTrol hT h th : l ° Snd ° f ^ rcadi ^riting. In other words, the load on the microcomputer req ^red to 
control the hard disk apparatus was high. ^h""^ ^ 

fnT 0 m?««o F n IT h °t re K When di9 ' ta ' * V inf0rmation was recorded/reproduced as described above, since the digital AV 
TrZT T JT 9 en0rmous| y ,ar S e amount and sent continuously without interruption, the .oad on the 

TeZ^TZlT ^ h8rd dlSk aPParatUS bSCame -gn^antly, and the microcomputer was 

rnni «f a P C ° ntr f' ng , the hard d,sk apparatus at all times in order to record/reproduce the digita. AV information 
[0018] As a conventional hard disk apparatus that is used to reduce the above-mentioned load on the CPU a hard 



1278191A1_I_ 



EP 1 278 191 A1 

disk apparatus 118 shown in FIG. 10 has been proposed. 

[0019] The conventional hard disk apparatus 118 will be described below referring to FIG. 10. 

[0020] The hard disk apparatus 118 comprises an IDE controller 103, a HDD controller 104 and a HDD 105. 

[0021] In addition, a microcomputer 101 is connected to the hard disk apparatus 118. 
5 [0022] The IDE controller 103 is means of controlling the HDD controller 104 having an IDE interface not shown. 

[0023] The HDD controller 104 is means, having an IDE interface, of carrying out control so that the HDD 105 reads/ 

writes data by assigning designated LBAs (logical block addresses) to tracks and sectors of a magnetic disk medium 

and by positioning the magnetic head of the HDD 105. 

[0024] The HDD 105 is a hard disk having the magnetic disk medium. 
io [0025] The microcomputer 101 is means of giving data reading/writing commands to the IDE controller 103. 

[0026] Next, the operation of this kind of conventional hard disk apparatus 118 will be described. 

[0027] The operation at the time when the microcomputer 101 reads 2 Mbytes of data from the hard disk apparatus 

118 will be described. 

[0028] In the IDE interface, the maximum data size that can be transferred by one command exchange is 128 kbytes. 
is in addition, it is assumed that data to be read has been stored at address 0 and the following addresses. 

[0029] Hence, the microcomputer 101 first issues a read command 108a used to read 128 kbytes of data from 
address 0 and the following addresses to the IDE controller 103. Immediately after issuing the read command 108a, 
the microcomputer 101 is ready to carry out other processes. 

[0030] After receiving the read command 108a, the IDE controller 103 issues a read command 108b used to read 
20 128 kbytes of data from address 0 and the following addresses to the HDD controller 104. 

[0031] After receiving the read command 108b, the HDD controller 104 carries out control so that the HDD 105 
makes preparation for reading. 

[0032] Even while the HDD 1 05 makes preparation for reading, the IDE controller 103 keeps monitoring the state of 
the HDD 105 at all times to recognize whether the HDD 105 is ready to read the data. 

25 [0033] When IDE controller 1 03 detects that the HDD 1 05 is ready to read data, 1 28 kbytes of data is read sequentially 
In addition, while the data is read, the IDE controller 103 carries out error check to see whether the data has been read 
normally. The IDE controller 1 03 stores the data read from the HDD controller 1 04 in memory. After receiving a command 
end notice 109b from the HDD controller 104 and completely storing all the data having been read in the memory, the 
IDE controller 103 issues a command end notice 109a to the microcomputer 101. 

30 [0034] After receiving the command end notice 109a from the IDE controller, the microcomputer 101 issues a read 
command 110a used to read 128 kbytes of data from address 128 kbytes and the following addresses. 
[0035] Immediately after issuing the read command 110a, the microcomputer 101 is ready to carry out other proc- 
esses. 

[0036] By an operation similar to that carried out when the microcomputer issued the read command 1 08a, the IDE 
35 controller 1 03 stores the data read from the HDD controller 104 in the memory. After receiving a command end notice 
111b from the HDD controller 1 04 and completely storing all the data having been read in the memory, the IDE controller 
103 issues a command end notice 111a to the microcomputer 101. 

[0037] This kind of operation is repeated; in the end, the microcomputer 101 issues a read command 112a used to 

read 128 kbytes of data from address 1920 kbytes and the following addresses. 
40 [0038] By an operation similar to that described above, the IDE controller 103 issues a read command 112b used to 

read 128 kbytes of data from address 1920 kbytes and the following addresses to the HDD controller 104. 

[0039] The IDE controller 103 stores the data read from the HDD controller 104 in the memory. After receiving a 

command end notice 113b from the HDD controller 104 and completely storing all the data having been read in the 

memory, the IDE controller 103 issues a command end notice 11 3a to the microcomputer 101. 
45 [0040] By issuing read commands 1 6 times in total as described above, the microcomputer 101 can read 2 Mbytes 

of data from address 0 and the following addresses. 

[0041] When writing 2 Mbytes of data from address 0 and the following addresses in the hard disk apparatus 118, 
it is necessary for the microcomputer 101 to issue commands 16 times in a similar way. 

[0042] By using this conventional hard disk apparatus 118, when data is read from or written to the hard disk apparatus 
so 118, it is not necessary that the microcomputer 101 continuously controls and monitors the hard disk apparatus 118 
at all times in the period from the issue of a command to the reception of an end notice. It is thus possible to obtain a 
significant effect wherein the load of the microcomputer 101 can be reduced. 

[0043] Furthermore, in the IDE interface, the unit of data transfer is based on a fixed block unit. In other words, one 
block has 51 2 bytes. Therefore, when variable-length data, the data size of which is not N (N: a positive integer) times 
55 one block, has been recorded and when this variable-length data is read, the addresses in a buffer memory are ma- 
nipulated. 

[0044] However, in the first conventional technology, the conventional hard disk apparatus is designed so as to be 
connectable to various kinds of PCs and usable therewith. Therefore, a general-purpose format is adopted as a data- 
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recording format; therefore, this format is not a recording format particularly suited for recording/reproducing AV data 
[0045] In other words, the recording format of the conventional hard disk apparatus is not a recording format suited 
for recording/reproducing AV data, thereby causing a problem. 

[0046] Moreover, the recording format of the conventional hard disk apparatus has the special reproduction table 
hat is used for attaining special reproduction, and the special reproduction table has been recorded in an area different 
from that for the AV data. Therefore, when carrying out special reproduction, it is necessary to alternately carry out the 
mn^ SS °L reading the Spe ° ial re P roduction table and process of reading the AV data used for special reproduction 
[0047] Hence, the seek operation of the hard disk apparatus occurs frequently. During the seek operation the hard 
disk apparatus cannot read or write data. In addition, after the seek operation is carried out, a magnetic disk rotation 
wart state occurs until a sector wherein reading/writing is performed reaches the head. During this rotation wait state 
data cannot be read or written, either. 

[0048] As described above, the longer the time for the seek operation, the longer the time for reading/writing- there- 
fore, in the recording format of the conventional hard disk apparatus, it takes time to read AV data and to refer to the 
special reproduction table. 

[0049] In other words, the recording format of the conventional hard disk apparatus has a problem of takinq time to 
read data when special reproduction is performed. 

[0050] In addition, in the second conventional technology, when reading 2 Mbytes of data for example, it is necessary 
to .ssue commands at least 16 times to the hard disk apparatus 118. Furthermore, when reading 2 Mbytes of data it 
is ; necessary to issue commands at least 16 times to the hard disk apparatus 118. When reading or writing 4 Mbytes 
of data, it is necessary to issue commands 32 times. 

[0051] In other words, as the amount of data to be read or written becomes large, just as in the case of AV data the 
number of times a data reading or writing command is issued increases, and the overhead of the interface increases 
whereby the usability of the CPU of the microcomputer 1 01 increases. 

[0052] In other words, in the conventional hard disk apparatus, when data being large in amount, such as AV data 
is read or written, there is a problem of increasing the load on the CPU. 

[0053] In addition, in the conventional hard disk apparatus, when reading variable-length data, unnecessary data is 
oNow ImcZlT bUffSr mem0fy; therefore < address manipulation becomes complicated, thereby causing a problem 

[0054] Furthermore, when recording or reproducing AV data, it is necessary to transfer the AV data continuously 
without interruption. However, in the conventional hard disk apparatus, when an AV data reading error occurs during 
reproduction, procedural steps are taken, for example, the reading process is interrupted, error occurrence is notified 

Sth^^m!5io? er ' err ° r reCWery 18 ° Ut; henC6 ' W 6313 Cann0t be transferred continuously 

[0055] In other words, in the conventional hard disk apparatus, when an AV data reading error occurs during repro- 
duction, there is a problem of being unable to continuously process the AV data. 

DISCLOSURE OF THE INVENTION 

[0056] In consideration of the above-mentioned problems, the present invention is intended to provide a recording 
format suited for recording/reproducing AV data. 

[0057] In addition, in consideration of the above-mentioned problems, the present invention is intended to provide 
a recording format wherein long time is not taken for data reading when special reproduction is carried out 
[0058] in consideration of the above-mentioned problems, the present invention is intended to provide a recording 
apparatus a reproducing apparatus and a program wherein the number of times a data reading or writing command 
is issued does not increase even when the amount of data becomes large, just as in the case of AV data 
[0059] Furthermore, in consideration of the above-mentioned problems, the present invention is intended to provide 
a recording apparatus, a reproducing apparatus and a program wherein pointer management does not become com- 
plicated and data can be read efficiently when variable-length data is read. 

[0060] Still further, in consideration of the above-mentioned problems, the present invention is intended to provide 
a recording apparatus, a reproducing apparatus and a program wherein AV data can be processed continuously even 
when an AV data reading error occurs during reproduction. 

[0061] To solve the problem described above, a 1st invention of the present invention (corresponding to Claim 1 ) is 
a recording format that is used when AV data is recorded on a disk, wherein 

a disk access unit, the minimum unit for continuously gaining access to the disk, has a fixed length and is divided 
into a header portion and an AV data portion. 

[0062] A 2nd invention of the present invention (corresponding to Claim 2) is a recording format in accordance with 
the 1st present invention, wherein at least one of the chain information, special reproduction information and PSI 
information of said disk access unit is described in said header portion. 
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[0063] A 3rd invention of the present invention (corresponding to Claim 3) is a recording format in accordance with 
the 2nd invention, wherein said special reproduction information includes at least one of information on the head po- 
sition, kind and length of a frame, information on a frame occurrence pattern, information on the integration value of 
the number of frames occurring from the start of recording and information on the number of frames included in said 
5 disk access unit. 

[0064] A 4th invention of the present invention (corresponding to Claim 4) is a recording format in accordance with 
the 2nd or 3rd invention, wherein the chain information of said disk access unit is information designating the positions 
of the preceding and subsequent disk access units of said disk access unit or information designating the positions of 
one or more subsequent disk access units of said disk access unit. 
10 [0065] A 5th invention of the present invention (corresponding to Claim 5) is a recording format in accordance with 
any one of the 1st to 4th inventions, wherein MPEG transport stream data is described in said AV data portion. 
[0066] A 6th invention of the present invention (corresponding to Claim 6) is a recording format in accordance with 
any one of the 1st to 5th inventions, wherein said fixed length is 2 Mbytes. 

[0067] A 7th invention of the present invention (corresponding to Claim 7) is a recording format in accordance with 
15 any one of the 1st to 5th inventions, wherein the length of said disk access unit can be changed depending on the 
performance of a hard disk. 

[0068] An 8th invention of the present invention (corresponding to Claim 8) is a reproducing apparatus comprising: 

reading means of reading data recorded on a recording medium, 
20 a predetermined interface of relaying data from said reading means in fixed block units, 

data selecting means of omitting unnecessary data included in said fixed blocks relayed by said interface at the 
time when said data to be reproduced is read from said interface thereby to have only said data to be reproduced, 
and 

buffer means of temporarily storing said data to be reproduced that is output from said data selecting means, 
25 wherein 

said data to be reproduced that is recorded in said buffer means is read by another apparatus. 

[0069] A 9th invention of the present invention (corresponding to Claim 9) is a reproducing apparatus comprising: 

30 reproducing means of reproducing AV data recorded on a recording medium, and 

complementing means of complementing dropouts occurred in said reproduced AV data and outputting the AV 
data, said dropouts of which have been complemented. 

[0070] A 1 0th invention of the present invention (corresponding to Claim 1 0) is a reproducing apparatus in accordance 
35 with the 9th invention, wherein said complementing means complements said dropouts of said AV data by using nor- 
mally reproduced portions of said AV data. 

[0071] An 11th invention ofthe present invention (corresponding to Claim 11) is a reproducing apparatus comprising: 

reproducing means of reproducing data from a recording medium on which data has been recorded, 
40 a predetermined interface of relaying control information and said data to said reproducing means, 

control means of transferring said control information and said data to said interface and monitoring the state of 
said reproducing means, and 

command control means of creating said control information from a predetermined command used to reproduce 
data and transferring said control information to said control means, wherein 

^5 said predetermined command is sent from a microprocessor to which said reproducing apparatus is connected, 

when it is assumed that the amount of data transfer by said control means by using one command is M and that 
the amount of data transfer by said command control means by using one command is N, N and M satisfy N > M, 
said control means notifies the state of said reproducing means to said command control means, and 
said command control means notifies the completion of the processing of said predetermined command to said 

50 microprocessor. 

[0072] A 12th invention of the present invention (corresponding to Claim 12) is a reproducing apparatus comprising: 

reproducing means of reproducing data from a recording medium on which data has been recorded, 
55 a predetermined interface of relaying control information and said data to said reproducing means, and 

control means of transferring said control information and said data to said interface and monitoring the state of 
said reproducing means, wherein 

to command control means of creating said control information from a predetermined command sent from a mi- 
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coprocessor, to which said reproducing apparatus is connected, and used to reproduce data and transferring said 

control information to said control means, 

said control means notifies the state of said reproducing means, 

said command control means notifies the completion of the processing of said predetermined command to said 
microprocessor, and 

when it is assumed that the amount of data transfer by said control means by using one command is M and that 
the amount of data transfer by said command control means by using one command is N, N and M satisfy N > M. 

[ °?u 7 fJ * u 3th inventlon of the P resent invention (corresponding to Claim 1 3) is a reproducing apparatus in accordance 
with the 1 1 th or 1 2th invention, wherein said control means directly transfers said data reproduced from said reproducing 
means and stored in said interface to a predetermined recording medium other than said recording medium 
[0074] A 14th invention of the present invention (corresponding to Claim 1 4) is a reproducing apparatus in accordance 
with the 13th invention, wherein 

said reproducing means, outputting data in fixed block units, comprises: 

data selecting means of omitting unnecessary data included in said fixed blocks from said interface thereby to 
have only said data to be reproduced, and 

buffer means of temporarily storing said data to be reproduced that is output from said data selecting means 
wherein 

said control means directly transfers said data to be reproduced and stored in said buffer means to said other 
predetermined recording medium. 

[0075] A 15th invention of the present invention (corresponding to Claim 1 5) is a reproducing apparatus in accordance 
with any one of the 11th to 14th inventions, wherein said predetermined command is used to give a direction to gain 
access to a desired position on said recording medium. 

[0076] A 16th invention of the present invention (corresponding to Claim 16) is a reproducing apparatus in accordance 
with any one of the 1 1th to 1 5th inventions, wherein said predetermined command is used to give a direction to transfer 
data of a desired size. 

[0077] A 1 7th invention of the present invention (corresponding to Claim 1 7) is a reproducing apparatus in accordance 
with any one of the 8th, 11th to 16th inventions, wherein said interface is an IDE interface or a SCSI interface 
[0078] A 1 8th invention of the present invention (corresponding to Claim 1 8) is a recording apparatus comprising: 

recording means of recording data on a recording medium on which data is recorded, 

a predetermined interface of relaying control information and said data to said recording means 

control means of transferring said control information and said data to said interface and monitoring the state of 

said recording means, and 

command control means of creating said control information from a predetermined command used to record data 
and transferring said control information to said control means, wherein 

said predetermined command is sent from a microprocessor to which said recording apparatus is connected 

when it is assumed that the amount of data transfer by said control means by using one command is M and that 

the amount of data transfer by said command control means by using one command is N, N and M satisfy N > M 

said control means notifies the state of said recording means to said command control means and 

said command control means notifies the completion of the processing of said predetermined command to said 

microprocessor. 

[0079] A 1 9th invention of the present invention (corresponding to Claim 1 9) is a recording apparatus comprising: 

recording means of recording data on a recording medium on which data is recorded, 

a predetermined interface of relaying control information and said data to said recording means and 

control means of transferring said control information and said data to said interface and monitoring the state of 

said recording means, wherein 

to command control means of creating said control information from a predetermined command sent from a mi- 
croprocessor, to which said recording apparatus is connected, and used to record data and transferring said control 
information to said control means, 

said control means notifies the state of said recording means, 

said command control means notifies the completion of the processing of said predetermined command to said 
microprocessor, and 

when it is assumed that the amount of data transfer by said control means by using one command is M and that 
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the amount of data transfer by said command control means by using one command is N, N and M satisfy N > M. 

[0080] A 20th invention of the present invention (corresponding to Claim 20) is a recording apparatus in accordance 
with the 1 8th or 19th invention, wherein said control means directly transfers said data stored in said predetermined 
5 recording medium to said interface. 

[0081] A 21st invention of the present invention (corresponding to Claim 21) is a recording apparatus in accordance 
with any one of the 18th to 20th inventions, wherein said predetermined command is used to give a direction to gain 
access to a desired position on said recording medium. 

[0082] A 22nd invention of the present invention (corresponding to Claim 22) is a recording apparatus in accordance 
10 with any one of the 1 8th to 21 st inventions, wherein said predetermined command is used to give a direction to transfer 
data of a desired size. 

[0083] A 23rd invention of the present invention (corresponding to Claim 23) is a recording apparatus in accordance 
with any one of the 18th to 22nd inventions, wherein said interface is an IDE interface or a SCSI interface. 
[0084] A 24th invention of the present invention (corresponding to Claim 24) is a program of functioning a computer 
15 as the whole or part of said reproducing apparatus set forth in the 8th invention, comprising: 

reading means of reading data recorded on a recording medium, 

a predetermined interface of relaying data from said reading means in fixed block units, 

data selecting means of omitting unnecessary data included in said fixed blocks relayed by said interface at the 
20 time when said data to be reproduced is read from said interface thereby to have only said data to be reproduced, 

and 

buffer means of temporarily storing said data to be reproduced that is output from said data selecting means. 

[0085] A 25th invention of the present invention (corresponding to Claim 25) is a program of functioning a computer 
25 as the whole or part of said reproducing apparatus set forth in the 9th invention, comprising: 

reproducing means of reproducing AV data recorded on a recording medium, and 

complementing means that complements dropouts occurred in said reproduced AV data and outputs the AV data, 
said dropouts of which have been complemented. 

30 

[0086] A 26th invention of the present invention (corresponding to Claim 26) is a program of functioning a computer 
as the whole or part of said reproducing apparatus set forth in the 11th invention, comprising: 

reproducing means of reproducing data from a recording medium on which data has been recorded, 
35 a predetermined interface of relaying control information and said data to said reproducing means, 

control means of transferring said control information and said data to said interface and monitoring the state of 
said reproducing means, and 

command control means of creating said control information from a predetermined command used to reproduce 
data and transferring said control information to said control means. 

40 

[0087] A 27th invention of the present invention (corresponding to Claim 27) is a program of functioning a computer 
as the whole or part of said reproducing apparatus set forth in the 12th invention, comprising: 

reproducing means of reproducing data from a recording medium on which data has been recorded, 
45 a predetermined interface of relaying control information and said data to said reproducing means, and 

control means of transferring said control information and said data to said interface and monitoring the state of 
said reproducing means. 



50 



[0088] A 28th invention of the present invention (corresponding to Claim 28) is a program of functioning a computer 
as the whole or part of said recording apparatus set forth in the 18th invention, comprising: 



recording means of recording data on a recording medium on which data is recorded, 
a predetermined interface of relaying control information and said data to said recording means, 
control means of transferring said control information and said data to said interface and monitoring the state of 
55 said recording means, and 

command control means of creating said control information from a predetermined command used to record data 
and transferring said control information to safd control means. 
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[0089] A 29th invention of the present invention (corresponding to Claim 29) is a program of functioning a computer 
as the whole or part of said recording apparatus set forth in the 19th invention, comprising: 

recording means of recording data on a recording medium on which data is recorded, 

a predetermined interface of relaying control information and said data to said recording means and 

control means of transferring said control information and said data to said interface and monitorinq the state of 

said recording means. y 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0090] 

FIG. 1 is a block diagram showing the configuration of a HDD system in accordance with a first embodiment of 
the present invention; 

FIG. 2 is a block diagram showing the detailed configuration of the HDD system in accordance with the first em- 
bodiment of the present invention; 

FIG. 3 is a view showing a recording format in accordance with the first embodiment of the present invention- 
FIG. 4 is a view showing chain information constituting the recording format in accordance with the first embodiment 
of the present invention; 

FIG. 5 is a view showing special reproduction information constituting the recording format in accordance with the 
first embodiment of the present invention; 

FIG. 6 is a view illustrating an occurrence pattern of frames used as part of the special reproduction information 
in accordance with the first embodiment of the present invention; 

FIG. 7 is a block diagram showing the configuration of a hard disk apparatus in accordance with a second embod- 
iment of the present invention; 

FIG^ 8 is a block diagram showing the configuration of a hard disk apparatus in accordance with a third embodiment 
of the present invention; 

FIG. 9 is a block diagram showing the configuration of a hard disk apparatus in accordance with a fourth embod- 
iment of the present invention; and 

FIG. 10 is a block diagram showing the configuration of the conventional hard disk apparatus. 
EXPLANATION OF REFERENCE CODES 
[0091] 

1 IEEE1394bus 

2 HDD system 

3 STB 

4 antenna 

5 monitor 

6 IEEE1394 interface 

8 AV block 

9 HDD controller 

10 HDD 

1 1 spindle motor 

12 disk medium 

13 actuator 

head 



14 

15 head amp 

16 tuner 

17 descrambler 

1 8 transport decoder 

19 AV decoder 

20 IEEE1 394 interface 

21 AV-ASIC 

22 AV formatter 

" recording analyzer 

24 reproduction analyzer 
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25 SD-RAM 

26 microprocessor 

27 disk access unit 

28 header 

5 29 MEPG transport stream 

30 chain information 

31 special reproduction information 

32 PSI information 

33 transport packet with time stamp 
10 34 time stamp header 

35 transport packet 

40 position of preceding disk access unit 

41 position of subsequent disk access unit 

42 total number nd of subsequent disk access units that can be referred to 
15 43 position of first subsequent disk access unit 

44 position of nd-th subsequent disk access unit 

45 frame occurrence pattern 

46 total number nf of head positions of frames included in this disk access 

unit 

20 47 head position of first frame 

48 length of frame 

49 kind of frame 

50 integration value of number of frames 

51 head position of nf-th frame 
25 52 length of frame 

53 kind of frame 

54 integration value of frames 

101 microcomputer 

102 command controller 
30 1 03 IDE controller 

104 HDD controller 

105 HDD 

106, 108a, 108b, 110a, 110b, 112a : 112b read command 
107,109a, 109b, 1 1 1a, 1 11b, 1 13a, 1 13b command end notice 

35 114 data omission circuit 

115 buffer memory 

1 1 6, 1 1 7, 1 1 8 hard disk apparatus 
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THE BEST MODE FOR CARRYING OUT THE INVENTION 
[0092] Embodiments of the present invention will be described below referring to the drawings. 
(First embodiment) 

45 [0093] FIG. 1 shows the configuration of a HDD system in accordance with a first embodiment. 

[0094] A HDD system 2 is connected to an IEEE1 394 bus 1 . In addition, an STB 3 is also connected to the IEEE1 394 
bus 1 . Furthermore, an antenna 4 and a monitor 5 are connected to the STB 3. 

[0095] The IEEE1394 bus 1 is an IEEE standard for High performance Serial Bus described in IEEE1394-1995, 

which is used to relay the transfer of AV data and the exchange of commands. 
50 [0096] The HDD system 2 is an apparatus of recording and/or reproducing AV data while exchanging the AV data 

with the STB 3 via the IEEE1394.bus 1 . The STB 2 is a Set Top Box (satellite broadcast receiver). 

[0097] The HDD system 2 comprises an IEEE1394 interface 6, an AV block 8, a HDD controller 9 and a HDD 10. 

The AV block 8 and the HDD controller 9 are integrated on a PC board 53. 

[0098] FIG. 2 shows the detailed configuration of the HDD system 2. 
55 [0099] The IEEE1394 interface 6 has a recording port 54 and a reproduction port 55. 

[0100] The AV block 8 comprises a recording analyzer 23, a reproduction analyzer 24 and an AV formatter 22. 

[0101] The HDD 1 0 comprises a spindle motor 11, a disk medium 12, an actuator 13, a head 14 and a head amp 15. 

[0102] The STB 3 comprises a tuner 16, a descrambler 17, a transport decoder 18, an AV decoder 19 and an 
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IEEE1394 interface 20. 

[0103] The IEEE1394 interface 6 confuting the HDD system 2 is an interface used to exchange commands and 
AV data with external apparatuses via the IEEE1394 bus 1, and has a function of carrying out authentication and 
encryption. 

[0104] The recording port 54 is a port used during recording. The reproduction port 55 is a port used durinq repro- 
duction . 

[0105] The AV block 8 is means of being capable of processing AV data of two or more channels simultaneously by 
designating LBAs (logical block addresses) and gaining access to the disk medium 12. 

[0106] The recording analyzer 23 constituting the AV block is means of creating information used when special 
reproduction is carried out by analyzing the MPEG2 transport stream being input, adding time stamps to the transport 
packets of the MPEG2 transport stream and transferring the packets to the AV formatter 22. 

[0107] The reproduction analyzer 24 is means of separating the time stamps added to the transport packets of the 
MPEG2 transport stream transferred from the AV formatter 22, transferring the transport packets at time intervals 
des.gnated on the time stamps to the IEEE1394 interface 6, and reconfiguring the MPEG2 transport stream transferred 
from the AV formatter 22 so as to conform to the grammar of the MPEG2 during special reproduction 
[0108] The AV formatter 22 is means of temporarily storing the MPEG2 transport stream and special reproduction 
information transferred from the recording analyzer in the SD-RAM 25 during AV data recording, and issuing a command 
to the HDD controller 9 when a constant amount of data is stored in the SD-RAM 25, thereby to designate the LBAs 
and the number of sectors, in which writing is to be carried out, to be transferred to the HDD controller 9 In addition 
during AV data reproduction, the AV formatter is means of temporarily transferring the data having been read in disk 
access units from the HDD controller 9 to the SD-RAM 25, and transferring the data having been recorded in the 
SD-RAM 25 to the reproduction analyzer 24 depending on request from the reproduction analyzer 24. 
[0109] The SD-RAM 25 is a synchronous dynamic RAM that temporarily stores data. 

[0110] The HDD controller 9 is means of assigning designated LBAs to the cylinder, head and sectors, controlling 
the actuator 1 3 and the spindle motor 1 1 , and carrying out signal processing in order to record/reproduce data on the 
disk medium 12 via the head 14 and the head amp 15. 

[0111] The head 1 4 constituting the HDD 10 is means of recording/reproducing signals on the disk medium 12 

[0112] The spindle motor 11 is means of rotating the disk medium 12 at a constant speed. 

[0113] The actuator 13 is means of positioning the head 14 at a target position of the disk medium 12 

30 f?^ 41 The h6ad 8mP 15 iS meanS 0f am P |if V in 9 a si 9nal read by the head 14, amplifying the signal sent from the 
HDD controller 37, and supplying the signal to the head 14. 

[0115] In addition, the IEEE1394 interface 20 constituting the STB3 is means of exchanging AV data and commands 
with external apparatuses connected to the IEEE1394 bus 1 via the IEEE1394 bus 1 
[0116] The tuner 16 is means of receiving and demodulating a BS broadcast. 
35 [S3 71 descrambler 17 is means of descrambling demodulated data in the case when the data is scrambled 
[0118] The transport decoder 18 is means of separating the transport packets of the descrambled MPEG2 transDort 
stream. _ r 

^Jnal 1 W de ° 0der 1 9 ' S meanS ° f decom P ressin g the separated AV data and converting the data into an analog 

40 [0120] FIG. 3 shows a recording format in accordance with this embodiment that is used when the HDD system 2 
records AV data. 1 

[0121] A disk access unit 27 has a fixed length of 2 Mbytes, for example, and comprises continuous sectors 
[0122] Furthermore, the disk access unit 27 is divided into a header 28 and an MPEG2 transport stream 29 
[0123] in the header 28, chain information 30, special reproduction information 31 and PSI information 32 are re- 
45 corded. 

[0124] The chain information 30 is information required to gain access to the preceding and subsequent disk access 
units 27; the head positions of the preceding and subsequent disk access units 27 are designated by LBAs the special 
reproduction information 31 is information used to select frames used when special reproduction is carried out the 
PS information 32 is information required to classify the transport packets of the MPEG2 transport stream having been 
50 multiplexed. a 

[0125] FIG. 4 shows the details of the chain information 30. 

[0126] The position 40 of the preceding disk access unit is information required to gain access to the immediately 
preceding disk access unit in a direction wherein more upcoming AV data is stored and information wherein the head 
position of the preceding disk access unit is designated by an LBA. 

[0127] The position 41 of the subsequent disk access unit is information required to gain access to the next disk 
access unit in a direction wherein more precedent AV data is stored and information wherein the head position of the 
next disk access unit is designated by an LBA. 

[0128] The total number nd of the subsequent disk access units that can be referred to is information wherein the 
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head positions of nd (nd: an integer of 1 or more) subsequent disk access units in a direction wherein more precedent 
AV data is stored are designated subsequently, thereby indicating that the nd disk access units can be accessed directly. 
[0129] The position 43 of the first subsequent disk access unit is information in which the head position of the next 
disk access unit in a direction wherein more precedent AV data is stored is designated by an LB A. 

5 [0130] The position 44 of the second subsequent disk access unit is information in which the head position of the 
second subsequent disk access unit in a direction wherein more precedent AV data is stored is designated by an LBA. 
[0131] The position 44 of the nd-th subsequent disk access unit is information in which the position of the nd-th 
subsequent disk access unit in a direction wherein more precedent AV data is stored is designated by an LBA. By 
using the information indicating the positions of the above-mentioned plural subsequent disk access units, reviewing 

10 can be carried out efficiently. 

[0132] FIG. 5 shows the details of the special reproduction information 31 . 

[0133] A frame occurrence pattern 45 is information indicating how the type of frame occurs. In other words, the 
pattern is information indicating in what order l-frame (Intra-frame), P-frame (Predictive-frame) and B-frame (Bidirec- 
tionally predictive-frame) occur. In other words, it is possible to describe this kind of pattern by using the total number 
15 of the frames in a GOP (Group of pictures) and the periods of occurrences of the I- and P-frames. 

[0134] For example, in the case when the GOP has 15 frames and when the period in which the I- and P-frames 
occur is 3, the frame occurrence pattern 45 is described such that the number of the GOP frames is 1 5 and such that 
the period in which the I- and P-frames occur is 3. In the case of this example, the I-, P-and B-frames occur in the 
sequence shown in FIG. 6. 

20 [0135] For example, "1 00000000000000" is described as the l-frame occurrence pattern, and "000100100100100" 
is described as the P-frame occurrence pattern. In the l-frame occurrence pattern of "1 00000000000000," 1 indicates 
that the frame is an l-frame, and 0 indicates that the frame is a frame other than the l-frame. Furthermore, in the P- 
frame occurrence pattern of "0001 001 001 001 00," 1 indicates that the frame is a P-frame, and 0 indicates that the frame 
is a frame other than the P-frame. 

25 [0136] The total number nf 46 of the head positions of the frames included in this disk access unit is information 
indicating the total number of frames, the head positions of which are included in this disk access unit. 
[0137] The head position 47 of the first frame is the head position of the first frame, the head position of which is 
included in the disk access unit, and is a value indicated by the number of bytes from the head of the disk access unit 
27. The length 48 of the frame is the length of this frame and is a value indicated by the number of bytes. The kind 49 

30 of frame is information indicating that the frame is l-frame, P-frame or B-frame. The integration value 50 of the number 
of frames is information indicating the number of frames counted from the head of the AV data to the frame. 
[0138] From the integration value 50 of the number of frames, it is possible to know relative time from the time of 
recording start. For example, in the NTSC : one frame takes 29.97 ms; in the PAL, one frame takes 25 ms. Conversely, 
it is possible to carry out reproduction by designating time from the time of recording start. 

35 [0139] These kinds of nf pieces of information regarding frames, the head positions of which are included in the disk 
access unit, are described. 

[0140] In this way, in the special reproduction information 31 , the analysis states of the AV data are represented in 
a table. 

[0141] In the PSI information 32, the classification of the transport packets of the MPEG2 transport stream is de- 
40 scribed. By using the PSI information 32, in the case when programs on plural channels are multiplexed and recorded 
in one MPEG2 transport stream, a program on a specific channel can be selected easily. 

[0142] Transport packets with time stamps are stored in the MPEG transport stream 29. A transport packet 33 with 
a time stamp comprises a time stamp header 34 and a transport packet 35. 
[0143] Next, the operation of this embodiment will be described. 

45 [0144] First, the recording format will be described. 

[0145] Parameters representing the performance of the HDD 1 0, described later, are a track pitch, a recording density, 
the rotation speed of the disk medium 12, etc. In other words, the performance of the HDD 10 is determined by the 
combination of these parameters. The HDD system 2 of this embodiment uses the recording format shown in FIGS. 
3, 4 and 5, and this recording format is a recording format capable of not wasting but utilizing the performance of the 

so HDD 1 0 as much as possible. Hence, the AV data can thus be recorded and reproduced efficiently. 

[0146] In other words, in the case of transferring AV data, continuous transfer is very important. If the HDD system 
2 cannot read the AV data within time when the AV decoder 19 decodes the AV data, images to be displayed on the 
monitor 5 and sound become interrupted. In addition, if the recording by the HDD system 2 is slower than the transfer 
of the AV data from the IEEE1 394 interface 20, the buffer overflows, and the recorded AV data has dropouts. If con- 

55 tinuous transfer is not attained securely as described above, the AV data cannot be recorded or reproduced normally. 
[01 47] In the recording format shown in FIGS. 3, 4 and 5, the AV data and the information of the header 28, such as 
the special reproduction information 31, have been recorded altogether in one disk access unit; hence, as described 
in the explanation of the conventional technology, the seek operation of the HDD 1 0 occurs less frequently than a case 
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wherein the information of the header 28 is recorded in an area different from that for the AV data. In the middle of the 
seek operation, no data can be read or written; therefore, the fact that the seek operation occurs less frequently means 
that the transfer rate during the recording or reading of data can be made higher. 

[0148] In addition, since the sectors constituting the disk access unit 27 are continuous, no seek operation occurs 
in the middle of the recording or reading of the disk access unit 27. In other words, since the header 28 and the MPEG 
transport stream 29 have been recorded altogether in the disk access unit 27, the data can be recorded or read effi- 
ciently. 

[0149] Furthermore, in this embodiment, when the length of the disk access unit 27 is given, the recording or reading 
rate of the HDD system 2 is measured beforehand, and the length of the disk access unit 27 capable of ensurinq the 

™ ™ U °» tranSf6r ° f AV ^ iS ad0pted ' AS 3 reSUlt ' tt is possib,e t0 ensure the continuous transfer of the AV data 
[0150] Moreover, the disk access unit 27 has the fixed length; hence, when data is recorded or read in the disk 
access unit 27, address calculations become easy. 

[0151] Still further, although the data in the l-frame used for special reproduction must be extracted when the special 
reproduction is carried out, the l-frame can be extracted efficiently by referring to the special reproduction information 
31 shown in FIG. 5. 

[0152] Next, how to use this recording format will be described together with the operation of the HDD system 2 
[01 53] First, the operation wherein AV data sent from a BS broadcast station is received by the STB 2 and recorded 
by the HDD system 2 will be described. 

[0154] The MPEG2 transport stream is sent on a broadcast wave from the BS broadcast station The antenna 4 

converts this broadcast wave into an electrical signal. 

[0155] The tuner 16 receives this electrical signal and demodulates it. 

[0156] Pay broadcast programs and the like have been scrambled; hence, in the case when the demodulated MPEG2 
r« a ,1 S , P , 0rt , Stream haS bee " scrambled ' the descrambler 17 descrambles the demodulated MPEG2 transport stream 
[0157] In addition, the transport decoder 1 8 separates the MPEG2 transport packets. 

[0158] The IEEE1394 interface 20 creates isochronous packets from the separated MPEG2 transport packets and 
transfers them to the IEEE1 394 bus 1. 

(SSL?" ° ther hand ' in HDD SyStSm 2 ' the IEEE1394 interface 6 issues an authentication request to the 
* f c 2?onf 20 Whe " thS authentication is cam e° out successfully, the isochronous packets transferred from 
2? IE 5 E1394 lnterface 20 ^ the IEEE 1394 bus 1 are identified according to the channel number of the recording port 
54 and received therefrom. Furthermore, the received isochronous packets are converted into the MPEG2 transport 
stream; in the case when AV data is encrypted on the basis of an asserted copyright or the like, the AV data is decrypted 
and transferred to the recording analyzer 23. 

[0160] The recording analyzer 23 adds time stamps to the transport packets sent from the IEEE1394 interface 6 In 
addition the recording analyzer analyzes the MPEG2 transport stream and creates the special reproduction information 
31 and the PSI information 32 shown before in FIGS. 3 and 5. 

!? 16 JL W formatter 22 arbitrat es data transfer to the recording analyzer 23, the reproduction analyzer 24 and 
9 ' Whe " the trans P° rt P ackets . the fecial reproduction information 31 and the PSI information of 
the MPEG2 transport stream are transferred from the recording analyzer 23, the AV formatter receives and temporarily 
stores them in the SD RAM 25. The AV formatter 22 then creates the chain information 30 and stores it in the SD-RAM 

25. 

[0162] Furthermore, when a constant amount of data, that is, an amount corresponding to the length of the disk 
access unit 27, is stored in the SD-RAM 25, the AV formatter 22 transfers the data stored in the SD-RAM 25 to the 
HDD controller 9, designates a recording start LBA and the number of sectors in which the data is to be written and 
issues a command used to write the data on the disk medium 12. When the AV formatter 22 records the AV data the 
nlll*. reC ° rded ln tne disk access units in accordance with the recording format described above and shown in FIG 3 
[0163] On the other hand, the HDD controller 9 controls the rotation speed of the spindle motor 39 and also controls 
he actuator 3. The HDD controller 9 converts the transferred data into a recording signal in accordance with directions 
from the AV formatter 22 and sends it to the head amp 15. 

[0164] The HDD controller 9 controls the actuator 1 3 so as to position the head 14 at the next writing position of the 
disk medium 12. Furthermore, the head amp 15 amplifies the signal to a predetermined magnification, and the head 
14 records the signal on the disk medium 12. When the recording on the disk medium 12 is completed the HDD 
controller 9 notifies the completion of the recording to the AV formatter 22 

[0165] After knowing that the HDD controller 9 has completed the recording of the data, the AV formatter 22 again 
arbitrates the recording analyzer 23, the reproduction analyzer 24 and the HDD controller 9 

[0166] In this way, the AV data sent from the BS broadcast station is received by the STB 2 and recorded by the 
HDD system 2. y 

[0167] Next, the operation of the HDD system 2, wherein the recorded AV data is reproduced on the monitor 5 
connected to the STB 3 via the IEEE1 394 bus 1 , will be described. 
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[0168] First, the IEEE1394 interface 20 of the STB 3 issues an authentication request to the IEEE1394 interface 6 
of the HDD system 2, and the IEEE1394 interface 20 and the IEEE1394 interface 6 carry out authentication operation. 
[0169] When the authentication operation is carried out successfully, the AV formatter 22 designates the start LBA 
of the AV data to be read and the number of sectors to be read, and issues a reading command to the HDD controller 9. 

5 [0170] The AV formatter 22 designates the length of the disk access unit 27 as the number of sectors to be read. In 
other words, the AV formatter 22 reads data in the disk access units 27. In addition the start of the AV data can be 
known by referring to the chain information 30 of FIG. 4. In other words, this is possible because the information of the 
recording position of the disk access unit 27 to be read next is described in the chain information 30. 
[0171] The HDD controller 9 of the HDD system 2 controls the spindle motor 11 and the actuator 13 on the basis of 

10 the LBA and the number of the sectors designated by the AV formatter 22 and positions the head 14 at the next AV 
data reading position of the disk medium 12. The head 14 reads a signal recorded on the disk medium 12. The head 
amp 1 5 amplifies this signal by a predetermined magnification and outputs it to the disk controller 9. The HDD controller 
9 converts the signal into digital data. 

[0172] The AV formatter 22 temporarily stores the AV data from the HDD controller 9 in the SD-RAM 25. When the 
15 AV data read in the SD-RAM 25 is stored and the stored data becomes a predetermined amount, for example, the 
length of the disk access unit 27, the AV formatter 22 transfers the AV data from the SD-RAM 25 to the reproduction 
analyzer 24. 

[0173] The reproduction analyzer 24 separates the time stamps added to the MPEG2 transport packets of the AV 
data sent from the AV formatter 22, and transfers the transport packets, from which the time stamps have been elim- 
20 inated, to the IEEE13941 interface 6 at the timing indicated by the time stamps. 

[0174] In the case when the AV data transferred to the STB 3 is asserted to have a copyright, the IEEE1 394 interface 
6 encrypts the AV data. The encrypted AV data is transferred as isochronous packets from the reproduction port 55 to 
the IEEE1394bus 1. 

[0175] The IEEE1394 interface 20 of the STB 3 identifies the channel number and receives the isochronous packets 
25 sent from the IEEE1394 interface 44. The IEEE1394 interface 20 then converts the received isochronous packets into 
the MPEG2 transport stream. In the case when this MPEG2 transport stream has been encrypted, it is decrypted and 
output to the transport decoder 18. 

[0176] The transport decoder 18 separates the MPEG2 transport stream and converts it into an elementary stream. 
[0177] The AV decoder 19 decompresses the elementary stream, converts it into an analog signal and outputs it to 
30 the monitor 5. 

[0178] The monitor 5 displays the AV data on its screen. 

[0179] In this way, the AV data recorded in the HDD system 2 is displayed on the monitor 5 connected to the STB 3 
via the IEEE1394 bus 1. 

[0180] In this HDD system 2, the AV block 8, the HDD controller 9, the HDD 10 and the IEEE1394 interface 6 are 

35 integrated. In addition, the AV block 8 and the HDD controller 9 are disposed on the same PC board. Furthermore, 
when the HDD system 2 records or reproduces the AV data asserted to have a copyright, the IEEE1394 interface 6 
carries out authentication operation, and the AV data is encrypted and transferred via the IEEE1394 bus 1 . 
[0181] Hence, external apparatuses, such as the STB 3, cannot gain direct access to the HDD controller 9. In other 
words, it is impossible to read the AV data by directly connecting an external apparatus to the interface of the HDD 

40 controller 9 and by controlling the HDD controller 9. Moreover, among the external apparatuses connected to the 
IEEE1394 bus 1 , only the apparatus that is qualified to use the AV data asserted to have the copyright can gain access 
to the AV data. Hence, it is possible to protect the copyright of the AV data asserted to have the copyright. 
[0182] Furthermore, in the recording format described in the explanation of the conventional technology, a standard 
recording format wherein any external apparatuses can gain direct access to the hard disk apparatus and can be 

45 connected to any apparatuses is adopted. 

[01 83] On the other hand, since the HDD system 2 of this embodiment adopts a recording format particularly intended 
to record/reproduce AV data, not all apparatuses can gain access thereto. Hence, in addition to the fact that the 
IEEE1394 interface 6, the AV block 8 and the HDD controller 9 are disposed on the same PC board, it is possible to 
obtain a subsidiary effect wherein the copyright of the AV data asserted to have the copyright can be protected more 

so securely. 

[0184] The operation of simultaneously recording and reproducing AV data by the HDD system 2 was described 
above in detail. 

[0185] Next, AV data sent from a BS broadcast station is received by the STB 3 and recorded by the HDD system 
2. The operation wherein, simultaneously with the recording of the AV data, the AV data having been recorded in the 
55 HDD system 2 is reproduced on the monitor 5 connected to the STB 3 via the IEEE1394 bus 1 will be described. 

[0186] The operation of recording the AV data by the HDD system 2 is similar to that described above. In other words, 
the IEEE1 394 interface 6 identifies the channel number and receives recording isochronous packets from the recording 
port 54. The recording analyzer 23 then adds time stamps to the transport packets, analyzes the MEPG2 transport 
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stream and creates the special reproduction information 31 and the PSI information 32. The recording analyzer 23 
m!o-L ran t ferS the AV dat3, the Spe ° ial re P mduction information 31 and the PSI information 32 to the AV formatter 22 
,k Jl> ■ F f Urthe : more ' tne AV formatter 22 temporarily stores the AV data, the special reproduction information 31 and 
the PSI information 32 sent from the recording analyzer 23 in the SD-RAM 25. Then, the AV formatter 22 creates the 
cham information 30 and stores it in the SD-RAM 25. When a constant amount of data, that is. an amount corresponding 

?n pVuTt J u J,n 8CCeSS Unit ' 15 St ° red thS S °" RAM 25 ' the AV formatter 22 transfers tne data from the 
SD-RAM 25 to the HDD controller 9, designates a recording start LBA and the number of sectors to be recorded and 

issues a recording command to the HDD controller 9. 

[0188] The HDD controller 9 controls the HDD 1 0 to record the data on the disk medium 12 

[0189] In this way, the AV data recorded on the disk medium 1 2 is reproduced simultaneously. At the time of repro- 
ducer., the AV formatter 22 designates the start LBA of the AV data to be read and the number of sectors to be read 
and issues a reading command to the HDD controller 9. 

[0190] The start LBA of the AV data to be read can be found quickly by using the recording format of this embodiment 
In other words, it is assumed that the AV formatter 22 has read the information of the header 28 of one disk access 
unit 27 of the AV data to be reproduced. In this case, by referring to the position 41 of the subsequent disk access unit 
of the chain information 30, it is possible to trace the disk access units 27 subsequent to this disk access unit 27 
sQcju&ntieMiy. 

[0191] Furthermore, for example, by referring to the position 44 of the nd-th subsequent disk access unit and the 
like, it is possible to refer to the disk access units every nd pieces thereof 

[ ° 1 ? 2 ' ? enCe ' W ^ en ,indi "9 the start LBA of the AV ^ta to be read, it is not necessary to trace all the disk access 
units 27; it is possible to trace the disk access units 27 at intervals and then to trace all the disk access units 27 near 
m! a S I a ^ ?lrt W ^ t0 be ^ Therefore . * is Possible to quickly find the start LBA of the AV data to be read 
[0193] The HDD controller 9 controls the spindle motor 1 1 and the actuator 1 3 on the basis of the start LBA and the 
number of the sectors to be read in accordance with the designation by the AV formatter 22, and reads data via the 
head 14 and the head amp 15. 

S^L/Jr AV , formatter 22 transfers the d ata from the HDD controller 9 and temporarily stores the data in the 
SD-RAM 25. When a constant amount of data, for example, 2 Mbytes, is stored in the SD-RAM 25 as data to be 
reproduced, the AV formatter transfers the data to the reproduction analyzer 24 

[0195] The reproduction analyzer 24 separates the time stamps added to the transport packets and transfers the 
transport packets to the IEEE1 3941 interface 6 at the timing indicated by the time stamps 

[0196] The IEEE1394 interface 6 transfers the MPEG2 transport stream as isochronous packets from the reproduc- 
tion port 55 to the IEEE1394 bus 1 . 

[0197] As described above, when recording and reproduction are carried out simultaneously, the AV formatter 22 
switches between the transfer of recording data and the transfer of reproduction data to the HDD controller 9 in ac- 
cordance with time-sharing. In addition, the AV formatter arbitrates data transfer to the recording analyzer 23 the 
reproduction analyzer 24 and the SD-RAM 25. As described above, the AV formatter 22 is capable of carrying out data 
processing on two or more channels simultaneously. 

[0198] In addition, when watching reproduced images on the monitor 5 during the simultaneous recording and re- 
production, the reproduction can be stopped temporarily on an errand. The screen of the monitor 5 is made still and 
the watching is stopped temporarily. 

[01 99] When resuming the watching on the monitor 5 after the errand, it is possible to follow the scene being broadcast 
at present by checking the main points of the program while carrying out special reproduction, such as cueing The 

ZZ T, f0rf °"° W,n9 tne scene bein 9 broadcast at present by carrying out this kind of special reproduction is hereafter 
referred to as follow-up reproduction. 

[0200] Next, the operation of this follow-up reproduction will be described. Since the operation of recording the pro- 
gram being broadcast at present is the same as that described before, its explanation is omitted 
[0201] By issuing a reading command to the HDD controller 9, the AV formatter 22 reads data for the follow-uo 
reproduction and temporarily stores the data in the SD-RAM 25. 

[0202] The AV formatter 22 reads the special reproduction information 31 created for the purpose during recording 
and can know which portion of the recorded AV data is to be read. 

[0203] In other words, the AV formatter 22 can know the interval of frame occurrence wherein the l-frame occurs in 
accordance wrth the frame occurrence pattern 45 of the special reproduction information 31 of the disk access unit 27 
having been read. For example, it is assumed that the l-frame occurs once every 1 5 frames 

monc! Whe " 3 frame ' thS kind 49 ° f WhiCh is an M rame ' is found first > the data of the frame is extracted 

[0205] After this it is known that one l-frame occurs once every 15 frames in accordance with the frame occurrence 

pattern 45; hence, frame data is extracted every 1 5 frames. 

[0206] In this way, by using the special reproduction information 31 , l-frames used for the special reproduction and 
their posmons in the disk access units 27 can be specified efficiently. Therefore, the l-frames used for the special 
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reproduction can be extracted efficiently. 

[0207] When a constant amount of data, for example, 2 Mbytes, is stored in the SD-RAM 25 as data to be follow-up 
reproduced, the AV formatter 22 transfers the data to be follow-up reproduced to the reproduction analyzer 24. 
[0208] The AV data sent from the AV formatter 22 to the reproduction analyzer 24 is sent as transport packets; 
however, the transport packets of only a portion of the AV data having been recorded are sent. In other words 3 the 
transport packets of all or a portion of the l-frames used for the special reproduction are sent. Hence, information 
required for the grammar of the MEPG may drop or unnecessary information may be added. 

[0209] Hence, the reproduction analyzer 24 reconfigures the transferred transport packets so as to conform to the 
grammar of the MPEG. The reproduction analyzer 24 then transfers the reconfigured transport packets as the MPEG2 
transport stream to the IEEE1394 interface 6. 

[0210] Since the subsequent operation is the same as that for the reproduction described above, its explanation is 
omitted. 

[0211] As described above, when carrying out the follow-up reproduction, the reproduction analyzer reconfigures 
the MPEG2 transport stream for the special reproduction. 

[0212] As described above, the IEEE1394 interface 6 has the recording port 54 and the reproduction port 55, and 
the AV formatter 22 is capable of processing two or more channels of AV data simultaneously; the AV data can be 
recorded and reproduced simultaneously by exchanging the AV data between the AV formatter 22 and the HDD con- 
troller 9 in accordance with time-sharing. 

[0213] In addition, AV data having a high transfer rate, such as high-definition television data, can also be recorded 
and reproduced simultaneously. 

[0214] In other words, by adopting the recording format exclusively used for AV data, it is possible to carry out re- 
cording and reproduction efficiently. 

[0215] Furthermore, by using the recording format of this embodiment, not only the above-mentioned cueing but 
also reviewing can be attained efficiently. Still further, first forwarding and rewinding can also be attained efficiently. 
[0216] By using the recording format of this embodiment as described above and by determining beforehand that 
the length of the disk access unit 27 is a length wherein continuous transfer can be ensured, even AV data having a 
high transfer rate, such as a high-definition television broadcast, can be recorded and reproduced simultaneously. 
[021 7] In addition, since the disk access unit 27 is set to have a fixed length, the headers 34 of the transport packets 
can be obtained by calculation, whereby the speed of access can be raised further. 

[0218] Furthermore, compensation can be carried out so that the transfer rate for one channel does not become 
lower than a constant value during simultaneous recording and reproduction. 

[0219] Moreover, since the header 28 of the disk access unit 28 is provided with the special reproduction information 
31, special reproduction can be carried out efficiently. 

[0220] The header 28 of this embodiment is an example of the header portion of the present invention, and the MEPG 
transport stream 29 of this embodiment is an example of the AV data portion of the present invention. 
[0221] In addition, although it is explained that the AV block 8 and the HDD controller 9 are disposed on the same 
PC board in this embodiment, the present invention is not limited to this configuration. Furthermore, the IEEE1394 
interface 6 can also be disposed on the same board. In other words, the IEEE1394 interface 6, the AV block 8 and the 
HDD controller 9 may be disposed on the same PC board. With this configuration, the copyright of AV data can be 
protected more securely. 

[0222] Moreover, although it is explained that the recording format of the present invention is used for the hard disk 
system just as in this embodiment, the present invention is not limited to this configuration; briefly speaking, the format 
should only be a recording format used for random-access recording media, such as magneto-optical discs and 
DVD-RAM discs. 

[0223] Still further, although it is explained that the HDD system 2 is connected to the IEEE1394 bus 1 , the present 
invention is not limited to this configuration; connection to another bus, such as a USB, or to another network may be 
possible. 

(Second embodiment) 

[0224] First, a second embodiment will be described. 

[0225] FIG. 7 shows a hard disk apparatus 116 in accordance with this embodiment. 

[0226] The hard disk apparatus 116 comprises a command controller 102, an IDE controller 103, a HDD controller 
104 and a HDD 105. 

[0227] In addition, a microcomputer 101 is connected to the hard disk apparatus 116. 

[0228] The command controller 1 02 is means of controlling the addresses, transfer size and interface signal of data 
to be recorded or read. 

[0229] The IDE controller 103 is means of controlling the HDD controller 104 having an IDE interface not shown. 
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[0230] The HDD controller 104 is means, having an IDE interface, of carrying out control so that the HDD 105 reads/ 
writes data by assigning designated LB As (logical block addresses) to tracks and sectors of a magnetic disk medium 
and by positioning the magnetic head of the HDD 105. 
[0231] The HDD 105 is a hard disk having a magnetic disk medium. 

[0232] The microcomputer 1 01 is means of giving data reading/writing commands to the command controller 1 02. 
[0233] The hard disk apparatus 116 of this embodiment is an example of a reproducing apparatus in accordance 
with the present invention, and the hard disk apparatus 1 1 6 of this embodiment also serves as an example of a recording 
apparatus in accordance with the present invention; the HDD 105 and the HDD controller 104 of this embodiment are 
examples of reproduction means in accordance with the present invention, and the HDD 105 and the HDD controller 
1 04 of this embodiment also serve as examples of recording means in accordance with the present invention; the HDD 
controller 104 of this embodiment is an example of an interface in accordance with the present invention; the IDE 
controller 103 of this embodiment is an example of control means in accordance with the present invention; and the 
command controller 1 02 of this embodiment is an example of a command control means in accordance with the present 
invention. Furthermore, the read command of this embodiment is an example of control information in accordance with 
the present invention, and the memory of this embodiment is an example of a predetermined storage medium in ac- 
cordance with the present invention. 

[0234] Next, the operation of the hard disk apparatus 11 6 of this embodiment will be described. 
[0235] The operation at the time when the microcomputer 101 reads 2 Mbytes of data from the hard disk apparatus 
116 will be described. 

[0236] In the IDE interface, the maximum data size that can be transferred by one command exchange is 1 28 kbytes. 
In addition, it is assumed that data to be read has been stored at address 0 and the following addresses. 
[0237] Hence, the microcomputer 1 01 issues a read command 1 06 used to read 2 Mbytes of data from address 0 
and the following addresses. Immediately after issuing the read command 106, the microcomputer 101 is ready to 
carry out other processes. 

25 [0238] After receiving the read command 1 06, the command controller 1 02 calculates addresses and transfer size 
from the read command 106 and converts the command into a command conforming to the IDE interface. In other 
words, the read command 106 gives a direction so as to read an amount of data larger than 128 kbytes, i.e., the 
maximum data size that can be exchanged by one command exchange through the IDE interface. Hence, plural com- 
mands conforming to the IDE interfaces are created from the read command 1 06, whereby the start address, at which 

30 the data of each created command is read, and the transfer size are obtained. 

[0239] The command controller 1 02 then issues the created commands to the IDE controller 1 03 as described below. 
[0240] First, the command controller 1 02 issues a read command 1 08a for reading 1 28 kbytes of data from address 
0 and the following addresses to the IDE controller 103. 

[0241] After receiving the read command 1 08a, the IDE controller 1 03 issues a read command 108b for reading 128 
35 kbytes of data from address 0 and the following addresses to the HDD controller 1 04. 

[0242] After receiving the read command 108b, the HDD controller 104 carries out control so that the HDD 105 
makes preparation for reading. 

[0243] Even while the HDD 1 05 makes preparation for reading, the IDE controller 103 keeps monitoring the state of 
the HDD 1 05 at all times to recognize whether the HDD 1 05 is ready to read data. 

40 [0244] When IDE controller 1 03 detects that the HDD 1 05 is ready to read data, 1 28 kbytes of data is read sequentially 
In addition, while the data is read, the IDE controller 1 03 carries out error check to see whether the data has been read 
normally. The IDE controller 1 03 stores the data read from the HDD controller 1 04 in the memory of the microcomputer 
101. After receiving a command end notice 1 09b from the HDD controller 1 04 and completely storing all the data having 
been read in the memory, the IDE controller 1 03 issues a command end notice 1 09a to the command controller 1 02 

45 [0245] After receiving the command end notice 1 09a from the IDE controller, the command controller 1 02 issues a 
read command 110a used to read 128 kbytes of data from address 128 kbytes and the following addresses. 
[0246] By an operation similar to that carried out when the command controller 1 02 issued the read command 1 08a 
the IDE controller 103 stores the data read from the HDD controller 1 04 in the memory. After receiving a command 
end notice 111b from the HDD controller 104 and completely storing all the data having been read in the memory, the 

50 IDE controller 1 03 issues a command end notice 1 1 1 a to the command controller 1 02. 

[0247] This kind of operation is repeated; in the end, the command controller 1 02 issues a read command 1 1 2a used 
to read 128 kbytes of data from address 1920 kbytes and the following addresses. 

[0248] By an operation similar to that described above, the IDE controller 103 issues a read command 112b used to 
read 128 kbytes of data from address 1920 kbytes and the following addresses to the HDD controller 104. 
55 [0249] The IDE controller 103 stores the data read from the HDD controller 1 04 in the memory. After receiving a 
command end notice 113b from the HDD controller 104 and completely storing all the data having been read in the 
memory, the IDE controller 1 03 issues a command end notice 113a to the command controller 102. 
[0250] By issuing read commands 1 6 times in total as described above ; the command controller 1 02 reads 2 Mbytes 
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of data from address 0 and the following addresses. 

[0251] When the command controller 102 receives the command end notice 113a for the 16th command from the 
IDE controller 1 03, data reading is fully completed. Hence, the command controller 1 02 issues a command end notice 
1 07 to the microcomputer 101 . 

5 [0252] When receiving the command end notice 107, the microcomputer 101 knows that the reading of data of 2 
Mbytes from address 0 and the following addresses has been completed. 

[0253] The above-mentioned IDE controller 103 transfers 128 kbytes of data by using one command, such as the 
read command 1 08a, sent from the command controller 1 02. On the other hand, the command controller 1 02 transfers 
2 Mbytes of data by using one command, such as the read command 106, sent from the microcomputer 101 . 
10 [0254] Hence, when it is assumed that the amount of data transfer by the IDE controller 1 03 by using one command 
from the command controller 1 02 is M and that the amount of data transfer by the command controller 1 02 by using 
one command from the microcomputer 101 is N, M and N satisfy N > M. 

[0255] In other words, the amount of data transfer by the command controller 1 02 by using one command is larger 
than that by the IDE controller 1 03. 
15 [0256] Hence, by providing the command controller 1 02 in the hard disk apparatus 116, the microcomputer 1 01 can 
read continuous data in large units. Therefore, overhead in commands decreases, whereby the usability of the CPU 
at the time of reading data from the head disk apparatus 116 can be lowered. 

[0257] In a similar way, even when the microcomputer 101 writes 2 Mbytes of data at address 0 and the following 
addresses in the hard disk apparatus 118, the microcomputer 101 can write data in the hard disk apparatus 118 by 
20 issuing one command. 

[0258] By using the hard disk apparatus 116 of this embodiment, when data is read from or written to the hard disk 
apparatus 116, the microcomputer 101 can read and write continuous data, such as AV data, altogether in large units. 
In other words, even when the amount of data at the time of reading or writing becomes large, the microcomputer 101 
can carry out data reading or writing without increasing the number of command issues. In addition, since it is not 
25 necessary to monitor or control the state of the hard disk apparatus 1 1 6, the microcomputer can carry out other proc- 
esses immediately after command issuing. 

[0259] When carrying out performance evaluation, the hard disk apparatus 116 of this embodiment can carry out 
performance evaluation in the same state as that of an actual usage method. This kind of performance evaluation was 
unable to be carried out by the conventional hard disk apparatus 118 shown in FIG. 10. 

30 [0260] In other words, in the conventional hard disk apparatus 118 shown in FIG. 10, in the case when the CPU of 
the microcomputer 101 carries out processing other than data reading or writing from the hard disk apparatus 118, or 
when interruptions occur due to occurrence of other events, an irregular wait is included each time between a command 
issued by the microcomputer 101 to the IDE controller 103 and the next command. Hence, the interval between com- 
mands received by the IDE controller 103 changes irregularly. 

35 [0261] In addition, this irregularity changes greatly depending on environment wherein the microcomputer 101 is 
used actually. For example, the irregularity changes greatly depending on the following environment, that is, depending 
on whether another apparatus, such as a modem or a printer, is connected to the microcomputer 101 or not; in the 
case when another apparatus is connected, depending on what kind of processing the apparatus is carrying out; de- 
pending on whether another program is running in the microcomputer 1 01 or not; in the case when such a program is 

40 running, depending on what kind of processing the program is running. 

[0262] Hence, when evaluating the performance of the hard disk apparatus 1 1 8 at a factory, it is necessary to repro- 
duce the actual usage environment of the hard disk apparatus 118; however, it is substantially impossible to reproduce 
innumerable usage environments. 

[0263] On the other hand, in the hard disk apparatus 1 1 6 of this embodiment, even if the interval between commands, 
45 such as the read commands 106, issued from the microcomputer 101 becomes irregular owing to reasons similar to 
those described above, the interval between commands, such as the read commands 108a issued by the command 
controller 102 to the IDE controller 103 in response Lo the read commands 106 issued from the microcomputer 101 
becomes constant. Furthermore, the interval between commands, such as the read commands 106, issued by the 
microcomputer 101 to the command controller 102 is larger than the interval between commands, such as the read 
50 commands 1 08a, issued from the command controller 1 02 to the IDE controller 1 03. Hence, even if the interval between 
commands issued by the microcomputer 101 becomes irregular, during the period of one command issued by the 
microcomputer 101, the interval between commands issued by the command controller 102 to the IDE controller 103 
becomes very regular. In this way, in comparison with the conventional hard disk apparatus 1 1 8, the hard disk apparatus 
1 16 is less affected by the usage environment. Therefore, it is not necessary to reproduce various usage environments 
55 at a factory, whereby performance evaluation can be carried out accurately. 

[0264] In addition, in comparison with the conventional hard disk apparatus 118, the hard disk apparatus 116 of this 
embodiment does not require any large-capacity buffer memory as a buffer memory that is used during data transfer. 
In other words, in the conventional hard disk apparatus 1 1 8, data transfer with the microcomputer 1 01 must be carried 
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out at a high data transfer rate when transfer is possible, for example, when the microcomputer 1 01 is not carrying out 
other processing. This transfer becomes intermittent block transfer, and the interval of the data transfer becomes ir- 
regular as described above. On the other hand, data transfer to the recording medium of the HDD105 is carried out 
continuously at a constant transfer rate. 
5 [0265] Hence, in order to accommodate the difference between the two data transfer systems, a large-capacity buffer 
memory for temporarily storing data is required between the microcomputer 1 01 and the recording medium of the HDD 
1 05. In particular, the longer the interval of data transfer by the microcomputer 1 01 from this buffer memory and the 
higher the data transfer rate during the transfer, the larger the capacity of the buffer memory is required. In this case, 
if a buffer memory having a small capacity is used, it is necessary to temporarily interrupt data transfer in orderto carry 
10 out data transfer completely. 

[0266] However, in the case of the hard disk apparatus 116 of this embodiment, during writing : the capacity of this 
kind of buffer memory should only be a capacity capable of storing data that is stored in the period from data reception 
by the hard disk apparatus 1 1 6 from the microcomputer 1 01 to the start of actual data writing on the recording medium 
of the HDD 105. In addition, during reading, the capacity of the buffer memory should only be a capacity capable of 
storing data that is stored in the period from the start of reading by the hard disk apparatus 116 from the recording 
medium of the HDD 1 05 to data reading by the microcomputer 1 01 . As described above, in comparison with the con- 
ventional hard disk apparatus 1 1 8, the hard disk apparatus 1 1 6 of this embodiment does not require any large-capacity 
buffer memory that is used to temporarily store data. 

[0267] In addition, in this embodiment, it is explained that the hard disk apparatus 11 6 is provided with the command 
controller 102; however, the present invention is not limited to this configuration. The hard disk apparatus 116 is not 
required to be provided with the command controller 102, but the microcomputer 1 01 may be provided with the com- 
mand controller 102. Briefly speaking, the command controller 102 may be provided outside the hard disk apparatus 
116. 

[0268] Furthermore, the reproducing apparatus or the recording apparatus in accordance with the present invention 
is not limited to the hard disk apparatus of this embodiment; however, the apparatus may be an optical disc apparatus 
such as a DVD or CD apparatus. 

[0269] Moreover, in this embodiment, it is explained that the IDE controller 1 03 transfers 128 kbytes of data by using 
one command sent from the command controller 1 02 and that the command controller 102 transfers 2 Mbytes of data 
by using one command sent from the microcomputer 101 ; however, the present invention is not limited to this method. 
When it is assumed that the amount of data transfer by the IDE controller 1 03 by using one command from the command 
controller 102 is M and that the amount of data transfer by the command controller 102 by using one command from 
the microcomputer 101 is N, M and N should only satisfy N > M. 
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(Third embodiment) 



[0270] Next, a third embodiment will be described. 

[0271] FIG. 8 shows a hard disk apparatus 117 in accordance with this embodiment, 

[0272] The hard disk apparatus 1 1 7 in accordance with this embodiment is the hard disk apparatus 1 1 6 in accordance 
with the second embodiment additionally provided with a data omission circuit 114 and a buffer memory 115. 
[0273] The data omission circuit 114 is a circuit of omitting unnecessary data from data read by the IDE controller 
1 03 before the data is stored in the buffer memory 1 1 5 thereby to obtain only necessary data. 
[0274] The buffer memory 11 5 is means of temporarily storing data read by the IDE controller 1 03. 
[0275] The hard disk apparatus 11 7 of this embodiment is an example of a recording apparatus in accordance with 
the present invention, and the hard disk apparatus 11 7 of this embodiment also serves as an example of a reproducing 
apparatus in accordance with the present invention; furthermore, the data omission circuit 114 of this embodiment is 
an example of data selection means in accordance with the present invention, and the buffer memory 115 of this 
embodiment is an example of buffer means in accordance with the present invention; the HDD 105 and the HDD 
controller 104 of this embodiment are examples of reproducing means in accordance with the present invention, and 
the HDD 1 05 and the HDD controller 1 04 of this embodiment also serve as examples of reading means in accordance 
50 with the present invention. 

[0276] Next, the difference between the operation of this embodiment and the operation of the second embodiment 
will be described mainly. 

[0277] Since the operation on the basis of command exchange among the microcomputer 101 , the command con- 
troller 102, the IDE controller 103 and the HDD controller 104 is the same as that of the second embodiment, its 
55 explanation is omitted. 

[0278] It is assumed that the IDE controller 103 has read 128 kbytes of data by issuing a command, such as the 
read command 1 08b, to the HDD controller 1 04. 

[0279] The IDE controller 103 then sends data having been read to the data omission circuit 114. 
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[0280] Since the IDE interface carries out data transfer in fixed-length block units, unnecessary data may sometimes 
be read, for example, in the case when data that is desired to be read is variable-length data. 

[0281] Hence, the data omission circuit 114 omits unnecessary portions from data having been sent, whereby data 
having only the necessary portions is stored in the buffer memory 115. 
5 [0282] The data stored in the buffer memory 115 : not including unnecessary data, is transferred to the memory. 
[0283] As described above, in this embodiment, selecting only the necessary portions of data by carrying out com- 
plicated pointer management is not necessary. 

[0284] It is explained that the hard disk apparatus 1 1 7 of this embodiment conforms to the IDE interface; however, 
the present invention is not limited to this conformation. Briefly speaking, the hard disk apparatus should only conform 

10 to an interface wherein its data transfer unit is a fixed-length block unit, such as the SCSI interface. 

[0285] In addition, in this embodiment, it is explained that the hard disk apparatus 1 1 7 is provided with the command 
controller 102; however, the present invention is not limited to this configuration. The hard disk apparatus 116 is not 
required to be provided with the command controller 1 02, but the microcomputer 1 01 may be provided with the com- 
mand controller 102. Briefly speaking, the command controller 102 may be provided outside the hard disk apparatus 

15 116. 

[0286] Furthermore, the reproducing apparatus or the recording apparatus in accordance with the present invention 
is not limited to the hard disk apparatus of this embodiment; however, the apparatus may be an optical disc apparatus, 
such as a DVD or CD apparatus. Briefly speaking, the reproducing apparatus or the recording apparatus in accordance 
with the present invention should only be an apparatus capable of gaining random access to recording media. 
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[0287] Next, a fourth embodiment will be described. 

[0288] FIG. 9 shows a hard disk apparatus 125 in accordance with this embodiment. 
25 [0289] The hard disk apparatus 125 in accordance with this embodiment is provided with a recording/reproducing 
apparatus 123, a buffer RAM 124, an interface 122 and a recording means 121. In addition, the hard disk.apparatus 
125 is controlled by a microcomputer 101 . 

[0290] The recording means 1 21 is means of recording or reading AV data on a magnetic disk medium and means 
having functions similar to those of the HDD controller 1 04 and the HDD 105 of the second embodiment. 

30 [0291] The interface 122 is an IDE interface that relays control commands and data to the recording means 121 . 
[0292] The recording/reproducing apparatus 123 is an apparatus that carries out signal processing in order to record 
or reproduce AV data; in the case when dropouts occur in read data due to an error occurred at the tine when the 
recording means 21 reads the AV data from the magnetic disk medium during reproduction, the apparatus complements 
the dropouts and stores the data in the buffer RAM 124. 

35 [0293] The buffer RAM 124 is a buffer that temporarily stores the AV data sent from the microcomputer 101 and 
temporarily stores the AV data read by the recording means 121 . 

[0294] The hard disk apparatus 125 of this embodiment is an example of a reproducing apparatus in accordance 
with the present invention, the recording/reproducing apparatus 1 23 of this embodiment is an example of a reproducing 
apparatus in accordance with the present invention, and the recording/reproducing apparatus 1 23 of this embodiment 
40 also serves as an example of a complementing means in accordance with the present invention. 
[0295] Next, the operation of this embodiment will be described. 

[0296] When AV data is reproduced, the microcomputer 1 01 issues a read command that gives a direction to transfer 
2 Mbytes of AV data for example to the recording/reproducing apparatus 123. 

[0297] After receiving the read command from the microcomputer 101, the recording/reproducing apparatus 123 
45 controls the recording means 121 while monitoring the operation state of the recording means 121 via the interface 
122 so as to read 2 Mbytes of AV data at the head LBA and the following addresses wherein the AV data is recorded. 
[0298] The recording means 121 reads the AV data via the interface 122 in accordance with the control of the re- 
cording/reproducing apparatus 1 23 and transfers the read AV data to the recording/reproducing apparatus 1 23 via the 
interface 122. 

so [0299] The recording/reproducing apparatus 123 temporarily stores the read AV data in the buffer RAM 124 and 
transfers the data to the microcomputer 1 01 sequentially. 

[0300] In this way, the hard disk apparatus 1 15 transfers 2 Mbytes of AV data to the microcomputer 1 01 continuously 
without interruption. 

[0301] However, it is assumed that an error occurred when the recording means 121 read the AV data from the 
55 magnetic disk medium. This kind of error may occur in the case when defects occurred in sectors on the magnetic disk 
medium, for example. 

[0302] In this case, the recording means 121 notifies the recording/reproducing apparatus 123 via the interface 122 
that a reading error has occurred. 
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[0303] The data including the error and sent to the recording/reproducing apparatus 1 23 has a dropout just as in the 
case of dropout data 126. 

[0304] Unlike the case of data and programs for computers, in the case of AV data and the like, the continuity of 
processing is more important than the reliability of the data. 

[0305] Hence, the recording/reproducing apparatus 123 complements the portion of the dropout data 126 by using 
appropriate data, stores the complemented data in the buffer RAM 124 and continues the reading process of the 
remaining AV data. 

[0306] As described above, even if an error occurs when data is read from the magnetic disk medium, the hard disk 
apparatus 125 does not carry out error processing, such as alternation processing, linear reassigning of LB As so as 
not to use the sectors wherein the error occurred, or the like, but continues to read the next AV data and continues the 
transfer of the read AV data to the microcomputer 101. 

[0307] In this embodiment, it is explained that the recording/reproducing apparatus 123 complements the portion of 
the dropout data 126 by using appropriate data; however, the present invention is not limited to this method The 
dropout data 126 may be complemented by using AV data that was able to be reproduced normally. 
[0308] As described above : in this embodiment, even if an AV data reading error occurs during reproduction the 
hard disk apparatus 125 complements the dropout data 126 by using the AV data having been read normally and 
continues the reproduction processing of the AV data just as it is, whereby the AV data can be transferred continuously 
without interruption. 

[0309] Furthermore, the reproducing apparatus in accordance with the present invention is not limited to the hard 
disk apparatus of this embodiment; however, the apparatus may be an optical disc apparatus, such as a DVD or CD 
apparatus. Briefly speaking, the reproducing apparatus in accordance with the present invention should only be an 
apparatus capable of gaining random access to recording media. 

[0310] The present invention is a program that carries out the functions of all or part of the means (or apparatuses 
devices, circuits, portions, etc.) of the above-mentioned recording or reproducing apparatus of the present invention 
by using a computer and operates in cooperation with the computer 

[0311] Part of the means (or apparatuses, devices, circuits, portions, etc.) of the present invention designates some 
means in the plural means, or part of functions in one means. 

[0312] In addition, a recording medium on which the program of the present invention has been recorded and which 
is readable by a computer is also included in the present invention. 

[0313] Furthermore, a utilization form of the program of the present invention may be an embodiment that is recorded 
on a recording medium readable by a computer and operates in cooperation with the computer. 
[0314] Still further, a utilization form of the program of the present invention may be an embodiment that is transmitted 
through a transmission medium and read by a computer and operates in cooperation with the computer. 
[0315] Still further, the recording medium includes ROM and the like, and the transmission medium includes a trans- 
35 mission medium, such as the Internet, light, electric wave, sound wave, etc. 

[0316] Still further, the above-mentioned computer of the present invention is not limited to pure hardware, such as 
a CPU, but may include firmware, OS and peripheral devices. 

[0317] Still further, as described above, the configuration of the present invention may be attained by software or bv 
hardware. 1 
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INDUSTRIAL APPLICABILITY 

[031 8] As clearly described above, the present invention can provide a recording format suited for record inq/repro- 
ducing AV data. K 

[0319] In addition, the present invention can provide a recording format wherein data reading does not take time at 
the time of special reproduction. 

[0320] Furthermore, the present invention can provide a recording apparatus, a reproducing apparatus and a pro- 
gram that does not increase the number of issues of data reading or writing commands, even when the amount of data 
is large, just as in the case of AV data. 

[0321] Moreover, the present invention can provide a recording apparatus, a reproducing apparatus and a program 
data 08 " eff,Cient,y read datQ without makin 9 pointer management complicated at the time of reading variable-length 

[0322] Still further, the present invention can provide a recording apparatus, a reproducing apparatus and a program 
that can transfer AV data continuously without interruption even when an error occurs during reproduction. 
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Claims 

1 . A recording format that is used when AV data is recorded on a disk, wherein 

a disk access unit, the minimum unit for continuously gaining access to the disk, has a fixed length and is 
5 divided into a header portion and an AV data portion. 

2. A recording format in accordance with claim 1 , wherein at least one of the chain information, special reproduction 
information and PSI information of said disk access unit is described in said header portion. 

10 3. A recording format in accordance with claim 2, wherein said special reproduction information includes at least one 
of information on the head position, kind and length of a frame, information on a frame occurrence pattern, infor- 
mation on the integration value of the number of frames occurring from the start of recording and information on 
the number of frames included in said disk access unit. 

15 4. A recording format in accordance with claim 2 or 3, wherein the chain information of said disk access unit is 
information designating the positions of the preceding and subsequent disk access units of said disk access unit 
or information designating the positions of one or more subsequent disk access units of said disk access unit. 

5. A recording format in accordance with any one of claims 1 to 4, wherein MPEG transport stream data is described 
20 in said AV data portion. 

6. A recording format in accordance with any one of claims 1 to 5, wherein said fixed length is 2 Mbytes. 

7. A recording format in accordance with any one of claims 1 to 5, wherein the length of said disk access unit can be 
25 changed depending on the performance of a hard disk. 

8. A reproducing apparatus comprising: 

reading means of reading data recorded on a recording medium, 
30 a predetermined interface of relaying data from said reading means in fixed block units, 

data selecting means of omitting unnecessary data included in said fixed blocks relayed by said interface at 
the time when said data to be reproduced is read from said interface thereby to have only said data to be 
reproduced, and 

buffer means of temporarily storing said data to be reproduced that is output from said data selecting means, 
35 wherein 

said data to be reproduced that is recorded in said buffer means is read by another apparatus. 

9. A reproducing apparatus comprising: 

40 reproducing means of reproducing AV data recorded on a recording medium, and 

complementing means of complementing dropouts occurred in said reproduced AV data and outputting the 
AV data, said dropouts of which have been complemented. 

10. A reproducing apparatus in accordance with claim 9, wherein said complementing means complements said drop- 
45 outs of said AV data by using normally reproduced portions of said AV data. 

11. A reproducing apparatus comprising: 



50 



reproducing means of reproducing data from a recording medium on which data has been recorded, 
a predetermined interface of relaying control information and said data to said reproducing means, 
control means of transferring said control information and said data to said interface and monitoring the state 
of said reproducing means, and 

command control means of creating said control information from a predetermined command used to repro- 
duce data and transferring said control information to said control means, wherein 
55 said predetermined command is sent from a microprocessor to which said reproducing apparatus is connected, 

when it is assumed that the amount of data transfer by said control means by using one command is M and 
that the amount of data transfer by said command control means by using one command is N, N and M satisfy 
N > M, 
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said control means notifies the state of said reproducing means to said command control means, and 

said command control means notifies the completion of the processing of said predetermined command to 

said microprocessor. 

12. A reproducing apparatus comprising: 

reproducing means of reproducing data from a recording medium on which data has been recorded, 
a predetermined interface of relaying control information and said data to said reproducing means, and 
control means of transferring said control information and said data to said interface and monitoring the state 
of said reproducing means, wherein 

to command control means of creating said control information from a predetermined command sent from a 
microprocessor, to which said reproducing apparatus is connected, and used to reproduce data and transfer- 
ring said control information to said control means, 
said control means notifies the state of said reproducing means, 

said command control means notifies the completion of the processing of said predetermined command to 
said microprocessor, and 

when it is assumed that the amount of data transfer by said control means by using one command is M and 
that the amount of data transfer by said command control means by using one command is N, N and M satisfy 
N > M. 

13. A reproducing apparatus in accordance with claim 11 or 12, wherein said control means directly transfers said 
data reproduced from said reproducing means and stored in said interface to a predetermined recording medium 
other than said recording medium. 

14. A reproducing apparatus in accordance with claim 13, wherein 

said reproducing means, outputting data in fixed block units, comprises: 

data selecting means of omitting unnecessary data included in said fixed blocks from said interface thereby 
to have only said data to be reproduced, and 

buffer means of temporarily storing said data to be reproduced that is output from said data selecting means 
wherein 

said control means directly transfers said data to be reproduced and stored in said buffer means to said other 
predetermined recording medium. 

15. A reproducing apparatus in accordance with any one of claims 11 to 14, wherein said predetermined command is 
used to give a direction to gain access to a desired position on said recording medium. 

16. A reproducing apparatus in accordance with any one of claims 11 to 15, wherein said predetermined command is 
used to give a direction to transfer data of a desired size. 

17. A reproducing apparatus in accordance with any one of claims 8, 1 1 to 1 6, wherein said interface is an IDE interface 
or a SCSI interface. 

18. A recording apparatus comprising: 

recording means of recording data on a recording medium on which data is recorded, 

a predetermined interface of relaying control information and said data to said recording means, 

control means of transferring said control information and said data to said interface and monitoring the state 

of said recording means, and 

command control means of creating said control information from a predetermined command used to record 
data and transferring said control information to said control means, wherein 

said predetermined command is sent from a microprocessor to which said recording apparatus is connected 
when it is assumed that the amount of data transfer by said control means by using one command is M and 
that the amount of data transfer by said command control means by using one command is N, N and M satisfy 
N > M, 

said control means notifies the state of said recording means to said command control means, and 

said command control means notifies the completion of the processing of said predetermined command to 

said microprocessor. 
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19. A recording apparatus comprising: 



recording means of recording data on a recording medium on which data is recorded, 
a predetermined interface of relaying control information and said data to said recording means, and 
5 control means of transferring said control information and said data to said interface and monitoring the state 

of said recording means, wherein 

to command control means of creating said control information from a predetermined command sent from a 
microprocessor, to which said recording apparatus is connected, and used to record data and transferring said 
control information to said control means, 
10 said control means notifies the state of said recording means, 

said command control means notifies the completion of the processing of said predetermined command to 
said microprocessor, and 

when it is assumed that the amount of data transfer by said control means by using one command is M and 
that the amount of data transfer by said command control means by using one command is N, N and M satisfy 
15 N > M. 



20. A recording apparatus in accordance with claim 1 8 or 1 9, wherein said control means directly transfers said data 
stored in said predetermined recording medium to said interface. 

20 21. A recording apparatus in accordance with any one of claims 18 to 20, wherein said predetermined command is 
used to give a direction to gain access to a desired position on said recording medium. 

22. A recording apparatus in accordance with any one of claims 18 to 21 , wherein said predetermined command is 
used to give a direction to transfer data of a desired size. 
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23. A recording apparatus in accordance with any one of claims 18 to 22, wherein said interface is an IDE interface 
or a SCSI interface. 



24. A program of functioning a computer as the whole or part of said reproducing apparatus set forth in claim 8, 
30 comprising: 



reading means of reading data recorded on a recording medium, 

a predetermined interface of relaying data from said reading means in fixed block units, 
data selecting means of omitting unnecessary data included in said fixed blocks relayed by said interface at 
35 the time when said data to be reproduced is read from said interface thereby to have only said data to be 

reproduced, and 

buffer means of temporarily storing said data to be reproduced that is output from said data selecting means. 

25. A program of functioning a computer as the whole or part of said reproducing apparatus set forth in claim 9, 
^0 comprising: 



reproducing means of reproducing AV data recorded on a recording medium, and 

complementing means that complements dropouts occurred in said reproduced AV data and outputs the AV 
data, said dropouts of which have been complemented. 

45 

26. A program of functioning a computer as the whole or part of said reproducing apparatus set forth in claim 11 , 
comprising: 

reproducing means of reproducing data from a recording medium on which data has been recorded, 
50 a predetermined interface of relaying control information and said data to said reproducing means, 

control means of transferring said control information and said data to said interface and monitoring the state 
of said reproducing means, and 

command control means of creating said control information from a predetermined command used to repro- 
duce data and transferring said control information to said control means. 

55 

27. A program of functioning a computer as the whole or part of said reproducing apparatus set forth in claim 12, 
comprising: 
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reproducing means of reproducing data from a recording medium on which data has been recorded, 
a predetermined interface of relaying control information and said data to said reproducing means, and 
control means of transferring said control information and said data to said interface and monitoring the state 
of said reproducing means. 

28. A program of functioning a computer as the whole or part of said recording apparatus set forth in claim 18, com- 
prising: 

recording means of recording data on a recording medium on which data is recorded, 

a predetermined interface of relaying control information and said data to said recording means, 

control means of transferring said control information and said data to said interface and monitoring the state 

of said recording means, and 

command control means of creating said control information from a predetermined command used to record 
data and transferring said control information to said control means. 

29. A program of functioning a computer as the whole or part of said recording apparatus set forth in claim 19 com- 
prising: 

recording means of recording data on a recording medium on which data is recorded, 
a predetermined interface of relaying control information and said data to said recording means, and 
control means of transferring said control information and said data to said interface and monitoring the state 
of said recording means. 
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